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Background: The social gradient in health is one of the most reliable findings in public health research. The two
competing hypotheses that try to explain this gradient are known as the social causation and the health selection
hypothesis. There is currently no synthesis of the results of studies that test both hypotheses.Methods:We provide
a systematic review of the literature that has addressed both the health selection and social causation hypotheses
between 1994 and 2013 using seven databases following PRISMA rules. Results: The search strategy resulted in
2952 studies, of which, we included 34 in the review. The synthesis of these studies suggests that there is no
general preference for either of the hypotheses (12 studies for social causation, 10 for health selection). However,
both a narrative synthesis as well as meta-regression results show that studies using indicators for socio-economic
status (SES) that are closely related to the labor market find equal support for health selection and social
causation, whereas indicators of SES like education and income yield results that are in favor of the social
causation hypothesis. High standards in statistical modeling were associated with more support for health
selection. Conclusions: The review highlights the fact that the causal mechanisms behind health inequalities are
dependent on whether or not the dimension being analyzed closely reflects labor market success. Additionally,
further research should strive to improve the statistical modeling of causality, as this might influence the conclu-
sions drawn regarding the relative importance of health selection and social causation.
. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .
Introduction
The social gradient in health is one of the most reliable findings inpublic health research. There is a lot of evidence to support the
hypothesis that health inequalities persist throughout time and
across societies.1 The implications of health inequalities are that
people with a lower level of education, a lower occupational status
or a lower level of income tend to live shorter lives and have a higher
prevalence of disease. These inequalities in health have been found in
all European countries with available data, and usually amount to
between 5 and 10 years’ difference in life expectancy, and between 10
and 20 years’ difference in disability-free life expectancy.2,3 Several
studies indicate that, in many countries in Europe and in the US,
health inequalities are growing.4,5 Consequently, the question as to
how these inequalities arise is more relevant than ever, and scholars
continue to approach this problem using very diverse datasets,
methods and research designs. Our intent is to provide a trans-
disciplinary review of the literature of the last 20 years which will
assess the relative importance of the health selection hypothesis vs.
the social causation hypothesis.
The two competing hypotheses can be best described as follows6:
‘health selection’ is defined as the process by which differences in
health status lead to differences in social position. Those who are in
good health are able to achieve favorable positions in society; those
in poor health have worse chances and will only achieve low-status
positions. The ‘social causation’ hypothesis claims that circum-
stances in higher socio-economic positions are more beneficial to
health than in lower socio-economic positions. The social gradient
in health is therefore created by differences in resources, support,
knowledge, behavior or other factors that are socially stratified.
Sometimes the idea of ‘indirect selection’ is put forward to explain
the socio-economic status (SES)-health gradient. This concept implies
that both health and social class are simultaneously affected by third
factor variables such as education.7 For our purposes, we would not
treat such findings as support for the health selection hypothesis. They
would be categorized either as spurious correlation or, in the example
of higher education leading to higher status and better health, as
support for social causation. We are therefore only interested in
direct health selection effects that reflect a direct causal link between
health and SES.
The reason for not counting indirect selection as support for health
selection is also rooted in our notion of causality. It is clear that most
of the studies investigating the reciprocal relationship between SES
and health cannot claim to test causality in the sense of ‘potential
outcomes’.8 Health and SES are not randomly assigned, and the
research question usually only arises because they are entangled in a
complex pattern. Although it is rarely discussed explicitly in the studies
examined for this review, we think that if causal inference is drawn it
should be understood as what Heckman called econometric causality.9
According to this concept, the aim is to model the treatment so that,
given control variables, SES and health are quasi-randomized.
Apart from the definition of causality, there is another important
aspect in the evaluation of these two hypotheses that needs to be
taken into account. ‘Studies can draw their conclusions at either the
individual or the population level: In the first case, the only question
is whether a certain measure of health influences the individual’s SES
more strongly than their status influences the health measure’.
However, one could also ask whether the gradient observed in the
population can be better explained by health selection or social
causation, which can yield different results. Therefore, the question
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as to the studies’ level of conclusion is discussed separately in the
results section.
Taking these considerations into account, the review follows two
goals:
 First, we investigate the relative importance of two causal
mechanisms for the emergence of health inequalities.
Identifying the contribution of health selection and social
causation to health inequalities is fundamental to the effective-
ness of measures directed at the prevention or reduction of
health inequalities.
 Second, we point out caveats in this field of research, and make
suggestions for improving comparability between studies and
furthering the causal interpretation of research results.
Previous reviews
Early reviews of health and SES literature provide an overview of
contemporary health inequality research, and deal predominantly
with social causation, while scarcely mentioning health
selection.10–12 One more recent review addresses the relationship
between unemployment and mental health, and includes estimates
for both the social causation and the health selection theory.13
However, these estimates are not based on studies which test both
directions of causality.
In contrast to previous reviews of the association between SES and
health, we put the matter of causal direction at the center of our
review, instead of analyzing a particular dimension of health or
SES.14 We review studies that try to assess whether health
selection, social causation, or both are at work. This new perspective
gives us the opportunity to look for common results in different
fields like health economics, epidemiology, medical sociology and
medical psychology. We can synthesize the results to give the best
empirical basis for a public health discussion of the roots of health
inequality. At the same time, we point out strengths and weaknesses
across disciplines to improve future research.
Methods
For our review, we followed the PRISMA guidelines for systematic
reviews.15 A review protocol was developed and updates were
documented if necessary. The protocol is documented in the
online Appendix A.
Search strategy
We searched for journal articles in seven scientific databases using
the groups of keywords documented in the research protocol.
Appendix A also provides the code for a complete Medline search.
The databases used are Medline, PsycINFO, Scopus, Web of
Knowledge, Cochrane Library, Econlit and Proquest Social Science
Journals. The search was conducted on 5 November 2013. Our aim
was to give an overview of the research from the last 20 years. This
timeframe enables a comprehensive evaluation of the current state of
affairs in this field of research. Additionally, we excluded earlier time
periods, because the kind of large scale longitudinal datasets usually
required to answer the question have only really become available in
the last two decades.
In addition to searching the literature databases, we also checked
the references of the studies thus identified for additional studies
relevant to the review. At the same time, the databases were used to
screen for articles that cite the identified studies. Through these two
steps, we found 11 additional potential studies. Appendix B provides
the bibliographic information of all search results derived from the
databases and of all the studies identified via references and
citations.
Criteria for inclusion
The following criteria had to be fulfilled for a study to be included
into the review. (i) The study appears in the English language in a
peer-reviewed journal published after 1 January, 1994. (ii) The study
population is from an industrialized country, as defined by OECD
membership status, to restrict the analysis to comparable settings
with regard to the standard of living, the quality and availability
of health care and relevant welfare state arrangements. (iii) The
study is original, hypothesis-testing statistical analyses. Comments
and reviews are excluded. (iv) The data is on the individual level and
not, for example, on the regional level, e.g. communities or counties.
(v) The study investigates SES via one of the following dimensions:
education, occupation, income and wealth, or labor market partici-
pation and success. (Labor market indicators are not classical
indicators of SES, but they constitute the foundation for broader
measures like household income. Therefore we think it useful to
include labor market indicators in the analysis.) (vi) Only studies
that measure SES objectively—as opposed to subjectively—are
included, because subjective measures are less common, less
comparable and entail different causal associations with health
than objective measures. All measures of mental and physical
health are considered health outcomes, including both objective
and subjective measures. Measures for quality of life, life satisfaction
or happiness are not included, unless they are health-related quality-
of-life measures. (vii) The most important and most restrictive
criterion for inclusion is that the study conducts direct tests of the
two competing hypotheses. Testing one hypothesis, and thus merely
inferring the presence of the other causal mechanism by absence of
the former, is not sufficient. Appendix C includes several examples
of studies that we excluded due to one or more of the seven criteria.
One major concern that could be raised against a review on studies
that test both directions of causality in the SES-health gradient is that
it will mainly include so called model-based inference studies, and
very few or no design-based studies.16 In model-based studies,
quasi-randomization is generated through correct statistical modeling
of all confounding factors, thus establishing causal inference. It is
sometimes claimed, however, that design-based studies might
provide stronger evidence of causal relationships than model-based
studies.17 We include only studies that test both directions of causality
(which consequently will be less likely to display strong exogenous
variation for both health and SES) because our aim is to review studies
that—in principle—allow a direct comparison of the health selection
and social causation effect ‘for the same population’. A review
focusing on design-based studies would make conclusions regarding
the relative importance of HS and SC very difficult, because the refer-
ence populations would vary widely between studies. The relation of
the populations’ characteristics to the relative strength of the
estimated causal impact of health selection or social causation
would remain unclear. Due to this important limitation of design-
based studies, we think that model-based studies should be seen as
complementary, and not alternative, to design-based studies.
Selection of studies
After combining all search results from the databases, and
eliminating duplicates, the first reviewer screened the title and
abstract of each study, and excluded all thematically irrelevant
studies. The same reviewer assessed the full text of the remaining
articles according to the inclusion criteria. The second reviewer
double-checked the inclusion choices by reviewing the abstracts.
Disagreements were settled in discussions with all three reviewers.
Data extraction
From the included articles, the first reviewer collected data about the
study design and items, following the guidelines suggested by the
STROBE Statement and similar reviews.18–20 In addition, the main
conclusions regarding health selection and social causation
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mechanisms are reported. The information was stored in a spread-
sheet (Appendix D) and checked by the second reviewer. A reduced
form of the data can be found in table 2.
Quality of the studies
The reviewed studies raised five problems that arise in any attempt
to model the relationship between SES and health in such a way that
SES and health can be seen as quasi-randomized, fulfilling the
necessary condition for causality as defined above. As the review
deals with causality, the question as to whether a single study
addressed these problems is the essential indicator for quality. The
five problems are listed in table 1.
First, measurement error in SES and health should be accounted
for. Even if objective measures are available, they will still be subject
to random measurement error. Second, the issue of missing values
and panel drop-outs is important. Completely excluding such cases
would rely on the unrealistic assumption that missing values are
distributed randomly. Missing values can lead to a bias of
unknown direction in the estimates. Third, the estimated coefficients
should be comparable. This means that a comparison of the
numerical values of the coefficients representing health selection
and social causation should statistically correspond to the relative
importance of the two directions of causality. This is important for
the easy interpretation of the relative importance of health selection
and social causation. Fourth, controlling for external factors is
important. There is little benefit in putting a lot of effort into
modeling the dualistic relationship between SES and health if the
association is actually caused by a third variable. The standard
approach is the introduction of control variables in the equations.
One specific way of addressing omitted variables which is often used
in health economics is the introduction of a random or a fixed effect
in a panel model. This allows the researcher to control for time-
constant factors, but not for time-varying unobserved factors.
Finally, the reciprocal causal relationship is best estimated in a
system of simultaneous equations. In this way, the statistical
model very closely reflects the theoretical model, and comparability
of estimates between the two hypotheses is also given.
Based on the five categories of problems discussed earlier, we
constructed a quality score and quality categories for the statistical
modeling of causality. If only one or none of the five problems was
addressed, the study was categorized as low quality. Studies which
addressed two or three problems were coded as middle quality, and
those addressing four or five were coded as high quality (column
‘quality’ in table 2). These quality groups should be understood as
rough indicators of the plausibility of a causal interpretation of the
presented results, according to definition of causality.
Data analysis
The search strategy we applied allows for many different measures of
SES and health. Consequently, a meta-analysis on the effect size
cannot be conducted. An informal synthesis of the evidence was
therefore chosen. This narrative synthesis was complemented by a
meta-regression of the conclusion of the studies (HS vs. SC) on the
study characteristics and a sign-test of for different dimensions of
SES separately. We use the sign-test to whether the social causation
is as strong as health selection.
H0 : SC ¼ HS;
H1 : SC 6¼ HS
Under H0 the results from the studies that we reviewed should
give preference to health selection or social causation following a
binomial distribution [pðSC > HSÞ=0.5]. If the probability that the
distribution of results favoring health selection or social causation is
<5% (two-tailed test), this is treated as significant support that one
of the two is stronger than the other.
In the second part of the meta-analysis we run a multinomial lo-
gistic regression. The dependent variable took the categories from
table 3 (study favored . . . k : 1 = SC, 2 = equal, 3 =HS). As predictors,
we included the square root of the number of observations, three
SES dimensions (j ¼ fEducation; labor market; incomeg) from
table 3 as dummy variables (occupation had to be excluded from
the model due to over determination of the results), the mean age of
the sample, the quality score, the year of publication and a dummy
for region (Europe vs. North America and Australia). We estimate
marginal effects for the probability of being in one of the three
categories:
Pðy ¼ kÞ ¼ k þ k1
ffiffiffiffiffiffiffiffi
Obs
p
þ k2jSESj þ k3age þ k4quality
þ k5year þ k6Europe
Appendix E includes a short summary of every study under
review. In our article, the studies are analyzed with reference
to the following topics: the evidence for health selection and
social causation, data and bias issues, different dimensions of
health and SES indicators, and methodological considerations.
Whether a study deems health selection or social causation
more important was determined as follows. If standardized
regression coefficients are reported, they are used for
comparison. If they are not available, but one pathway has been
found to have a (significant) effect and the other has not, then
the first pathway is judged to be more important. If the authors
instead conducted other model tests that supported one of the
hypotheses over the other this result was noted. If this condition
is not met, the authors’ judgment is reported. Here, it should be
noted again that some studies draw conclusions on the
population level, while most draw conclusions on the individual
level. In some cases, not enough information can be found to
establish whether health selection or social causation is
considered more important.
Results
Search results from the databases
The seven databases yielded 5485 search results. After duplicates
were removed, this left 2952 unique search results. Of these
unique search results, 2830 records were excluded via our title and
Table 1 Five problems for causal analysis and possible solutions found in the reviewed literature
Problem Suggested solution
Random measurement error in SES and health Measurement models for health or SES
Missing data in health, SES and control variables Multiple imputation or full information maximum likelihood (FIML) estimation
Spurious correlation between SES and health Controlling for third factor explanations through
(a)control variables (beyond age and gender)
(b)using methods to capture time-constant unobserved heterogeneity
(random or fixed effects regression)
Comparability of estimates Standardized regression coefficients
Modeling both directions of causality Simultaneous equation models
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abstract checks. From these 122 remaining articles, 94 were removed
because they did not meet the eligibility criteria after a full text
appraisal. From the 122 screened articles, eleven further references
were identified as potential candidates for the review, of which six
turned out suit the inclusion criteria. This left 34 articles in the
actual review. The details of the search and exclusion process are
presented in figure 1.
The reciprocal causal relationship between health and
SES
For each study, we assessed whether the authors found support for
health selection, social causation, both, or neither, and whether
either of the two was found to be more important. There are two
studies21,22 that find support for health selection, but not social
causation, and four that find the opposite pattern.23–26 One study
does not find support for either of the hypotheses.27 The other 27
studies found support for both directions of causality. Twelve
studies conclude that social causation is more important than
health selection, 10 studies come to the opposite conclusion, and
six studies conclude that both hypotheses were equally strong.
From this broad overview, it is impossible to conclude that one
causal direction has been established more frequently than the other.
Therefore, we will first assess whether the findings differ by the
dimensions of SES, and then determine whether they differ by the
dimension of health.
Different dimensions of SES and health indicators
There are 11 studies that use education as an indicator of SES.
Of these 11 studies, five find stronger support for social
causation,24–26,28,29 three find equal support,30–32 and only one
finds stronger support for health selection.33 Two studies do not
assess which of the two is more important.
Occupational status or class are the most frequently used
indicators for SES. Eight studies claim that social causation is
stronger.24–26,28,29,34–36 Two studies give preference to the health
selection explanation,33,37 and seven studies attribute equal weight
to social causation and health selection.30–32,38–41
For household income (and related measures), we found three
studies that thought social causation more important,23,28,42 one
study which gave preference to health selection,43 and three
studies which attributed equal importance.27,32,41
For each of these three classical dimensions of SES, the majority of
studies judged social causation to be more important than health
selection, although several studies reached a conclusion of equal
importance.
However, there were several studies that did not use these
classical, broad indicators of SES, but instead applied more
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Table 3 Studies favoring health selection or social causation—
results by dimension of SES
Study finds more support for
SES-dimension Social
causation
Health
selection
Equal
support
p(hSC=hHS)
All 12 10 6 0.851
Education 5 1 3 0.289
Occupation/occupational
class
9 3 7 0.238
Household income 3 1 2 0.688
Labor market indicators 4 6 2 0.774
Note: The P-value is calculated under the hypothesis H0 : SC ¼ HS
with p(SC > HS) = 0.5. Studies reporting equal support are equally
divided among SC and HS. For unequal numbers of equal support
studies, one study is not assigned to either SC or HS.
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specific, labor market-related measures like wages, employment
status or employment grade. Of these studies, five indicate that
social causation is more important.23,34,44,45 Six studies find
stronger support for health selection22,46–50 and two studies find
equal support.27,32
When we compare these findings, we see that health selection and
social causation are found to be equally important in studies relying
on labor market-related indicators of SES. In contrast, studies using
broad indicators of social status tend to favor social causation. Table 3
gives an overview of the findings stratified by dimension of SES.
Similar differences for different measures of health could not be
found in the reviewed studies. The choice of health measure
(categorized into: chronic illnesses, mental health, functional limi-
tations or self-rated health) is not associated with conclusions in
favor of one of the two hypotheses. The category of functional limi-
tations covers standard indicators like activities of daily living
(ADL), self-reports of handicaps and weaknesses, and other
physical conditions that limit activities. Self-rated health is, in all
studies, a variant of the commonly used scale to report subjective
health (e.g. poor to very good health). There are too few studies, and
too many different health measures, to make a statement about a
potential influence of the health measure on the decision between
the two causal hypotheses.
Level of conclusion
One interesting finding from our review shows that there is no
agreement in the literature regarding the level at which to draw
conclusions about the relative importance of causation vs.
selection. One type of study (26 studies in total) focuses exclusively
on the individual level. In this case, researchers only compare the
relative impact of health and SES on the individual’s life. They try to
determine whether health is more important for SES, or whether SES
has a stronger impact on health. The second approach that we
identified in five of the studies we reviewed 29,35,37,51,52 looks at
the explanatory power of health selection and social causation for
health inequalities on the population level. Three other studies
explicitly acknowledge this level of conclusion, but do not provide
their own contribution based on their analyses.32,33,44
The interpretation of the results with regard to population-level
health inequalities is neither superior nor inferior to the individual-
level interpretation. It can nevertheless yield very different results,
which should be seen as complementing the conclusion on the
individual level. Both ways of drawing conclusions answer
different research questions under a common thematic framework.
It is interesting to note that, of the five studies providing conclu-
sions on the population level, one gives some slight preference to
health selection,37 while the other four studies give strong preference
for social causation.29,35,51,52 At this level of conclusion, the overall
results seem to be strongly in favor of social causation. However, this
should not be over-interpreted, as it represents a minority of studies,
and we have no way of establishing similar conclusions for the other
studies.
Meta-analysis
In addition to the narrative synthesis, we conducted two types of
meta-analysis. For the results grouped by the different dimensions
of SES, we conducted a sign test. The null hypothesis here is that
health selection and social causation are equally strong. Those
studies that reported equal support were divided equally into the
SC and HS groups for the calculation of the P values in table 3. If the
number of these studies was uneven, one study was not assigned.
The P-values show that in none of the SES dimensions the number
of studies supporting social causation is significantly higher. The
overall difference in the number of studies giving more support to
social causation than health selection, or vice versa, is not statistically
significant.
The results of the meta-regression are reported in table 4,
presented as marginal effects. The numbers can be read as the
Figure 1 Caption: flow diagram of the process of including reviewed studies
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change in probability of being in any of the three categories,
reported in percentage points. We did not report odds-ratios,
because the prevalence of health selection and social causation
group are so high that they lose their interpretative power as
relative risks.
The sample size and the average age in the sample are not related
to the results presented here. A regional difference between Europe
and North America and Australia could not be established.
The publication year shows some support for a preference for
social causation in more recent publications (significant on the
10%-level). For the dimensions of SES, we can see that income
studies display a preference for health selection significantly less
frequently. The same result is found for education (significant on
the 10%-level). Surprisingly, labor market indicators also predict a
reduced probability of reporting health selection as the dominant
mechanism. The coefficient of the quality score indicates that higher
quality studies more often find stronger support for health selection.
In sum, we can see that the different dimensions of SES seem to be
the strongest predictor of the studies’ conclusions. The effect of the
quality-score could mean that, unless researchers consistently apply
more advanced modeling techniques, there could be a tendency to
underestimate the relative importance of health selection.
Discussion
After reviewing the literature, we can say that both health selection
and social causation seem to play a role in generating health
inequalities. There is no general consensus regarding the relative
importance of health selection and social causation among studies
that test both hypotheses. Most studies find support for both
hypotheses, regardless of the type of health or SES measure used.
In areas that are directly related to labor market activities—like
wages, employment or promotions—health selection and social
causation seem to play an equal role in explaining health
inequalities, while social causation seems to be more significant
for health inequalities measured by more general status differences
like education, occupational group or household income. It should
be mentioned that studies investigating education leaned most
strongly toward social causation. One explanation from a life-
course perspective would be that, in contrast to income or
occupation, educational attainment usually concludes after a set
period of time, and cannot be further influenced by health. This
point is reached at a stage in the life course at which overall
variation in health status is naturally lower than later in life, poten-
tially leaving less room for health selection effects. It would therefore
be wise to look at the different dimensions of SES separately if the
relative importance of health selection and social causation is to be
established.53 This conclusion is strongly corroborated by the results
from the meta-regression, which highlighted the importance of the
SES dimensions.
One explanation for the link between health selection and labor
market indicators is the influence of health on productivity or
absence through sickness, which will lead employers to favor
workers who are healthy and dismiss those who are least
healthy.54,55 Complementary to the two competing hypotheses, the
reviewed literature highlights the necessity of taking third factor
explanations into account. Certain personality traits could be
responsible for both a healthy lifestyle and high educational
attainment or economic success. The relationship between certain
SES dimensions and health could therefore be partly spurious.
In terms of methodology, further research should aim to harmonize
not only measures of SES and health, but also statistical approaches, in
order to guarantee the highest standards of causal inference. It is
important that a harmonization of methodological approaches is
combined with a diversification of data sources, which will reduce
the relative number of studies using the same data source. For repli-
cation studies,56 underutilized datasets should be employed which
fulfill the requirements for answering the complex question of
health selection vs. social causation: without making any claims to a
complete or systematic list, we suggest the Survey of Health, Ageing,
and Retirement in Europe (SHARE), The Heinz Nixdorf Recall Study,
The Swiss Household Panel Study, Understanding Society, or the
Japanese Study of Aging and Retirement (JSTAR) as possible
candidates. These surveys represent countries for which only limited
evidence exists in our review, and provide a longitudinal structure
with a relatively large sample and high quality data. It becomes
apparent from our review that scholars have put a stronger
emphasis on careful causal modeling in recent years. This is an
important, positive development, one that should be refined even
further in future research. Some studies leave serious doubts as to
whether their results should be given a causal interpretation. It is
crucial to address problems of third factor explanations, measurement
error, comparability of coefficients, missing values and simultaneous
estimation of reciprocal causal paths. The fact that the quality score
was a significant predictor of the conclusion of the studies (higher
quality studies were more likely to be in favor of health selection)
shows that high methodological standards are not merely a means to
itself, but can also genuinely affect conclusions in this field.
Strengths and limitations of the study
When considering possible sources of bias, it should be noted that
several datasets are used repeatedly for the analysis of the causal
relationship between SES and health. HILDA 22,46–48,57 and NCDS
29,35,36,39,40 provide the data for five papers each. The Whitehall II
study is the basis for two papers.23,34 The HRS and AHEAD study
are used in three studies.21,58,59 This might give the false impression
of valid results from different studies, although the data are actually
the same and the results are not independent.
Regarding the limits for generalization of the reviewed studies due
to their sampling design, there does not seem to be any systematic
association between representativeness, response rate and results
with regard to the question of causality. However, it should be
noted that the countries and regions in which the studies were
conducted are not randomly chosen (e.g. strong US focus) due
Table 4 Results from the meta-regression of preference of HS, SC or equal support on study characteristics
Dependent variable: study finds more support for
Study characteristic Social causation Health selection Equal support
Number of observations (square root) 0.1 [0.2;0.4] 0.1 [0.1;0.3] 0.2 [0.6;0.2]
Year of publication 2.9 [0.1;6.0] 2.2 [4.9;0.5] 0.7 [3.5;2.0]
Education 39.3 [13.8;92.4] 58.2 [123.5;0.7] 18.9 [32.2;70.0]
Income 40.5 [19.1;100.1] 90.7 [162.1;19.3] 50.2 [5.3;105.8]
Labor market indicator 14.9 [37.1;66.9] 32.8 [87.1;21.5] 18.0 [31.1;67.0]
Europe (ref. North America and Australia) 7.9 [50.6;34.8] 3.1 [32.9;39.2] 4.8 [33.3;43.0]
Mean age of the sample 0.8 [1.0;2.7] 0.2 [2.3;1.9] 0.6 [2.0;0.7]
Quality 10.1 [25.4;5.3] 21.9 [4.2;39.6] 11.8 [26.7;3.0]
Note: Marginal effects reported in percentage points. 95% Confidence interval reported in brackets.
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to the availability of datasets. Therefore, further research needs to
consider carefully whether the results from our study can be
generalized to different contexts (other welfare state system, labor
market regulation or health care provision).
We grouped the studies according to the degree to which they
used statistical methods to make causal interpretation more feasible,
specifically by addressing the five problems that were identified in
the reviewed studies (tables 1 and 2, column ‘quality’). Ten studies
fall into the low quality group, 15 into the middle category, and
nine into high quality category. Most of the high quality studies
were published within the last five years of the reviewed period
(2009–2013). This shows a clear trend toward higher standards for
causal modeling. Although we could not find any overall association
between the quality of the study and its conclusion, the meta-
regression showed that there is an association between quality and
a higher preference for health selection when adjusting for other
study characteristics. This emphasizes the importance of careful stat-
istical modeling.
Modeling reciprocal causality through different variations of sim-
ultaneous regression equations has become a useful tool. Almost all
of the most recent studies we reviewed applied this technique. A
similar positive trend can be detected for the practice of
accounting for measurement error through measurement models
of health or SES. Only a minority of studies account for missing
values in their data, and no positive trend can be identified.
Standardization of the coefficients is less common; only seven
studies use explicitly standardized coefficients. This is surprising,
as we consider this an important tool for valid comparisons of the
relative importance of health selection and social causation.
One particular concern we have with several studies is their
neglect of third factor explanations. Control variables other than
age and gender are lacking in many studies.23–27,33,34,37,38,40,41 If
health has common correlates with, for example, cognitive skills,
qualifications, family situation or personal characteristics like locus
of control, any association might be spurious. More recent studies
address third factor explanations more carefully.32,41,43,45,46,49
With regard to publication bias, we think that our approach to
choose only studies that test both directions of causality greatly
reduces the risk of biased results. Usually, non-significant results
are published less often. However, if two hypotheses are tested
against each other, the chances of both of them being insignificant
are smaller.
Implications for policy and research
The general question as to whether health selection or social
causation is more important is of great significance for social
policy, because different answers would call for different policy
reactions: If SES causes societal health differences, policy actions
should focus on income redistribution, education, employment
and lifestyles. If health differences are causally prior to social
differences, policy makers should keep in mind that this process of
health-related selection is not a natural (that is, Darwinistic) law.
For example, regulations that allow more flexibility in working
hours during periods of illnesses, or that protect persons with
chronic illnesses, can alter health selection processes on the
labor market and contribute to an overall reduction in health
inequalities.
This review shows a slight preference for social causation as the
explanation for health inequalities where education and income are
the social variables, but health selection is also important, especially
when selecting into labor market outcomes. The investigation of
health inequalities in developed countries should therefore remain
an open topic for research. To improve our knowledge of the causal
origins of health inequalities, and to inform the policies aimed at
reducing these inequalities, future research should focus especially
on a harmonization of the measurement of health and SES
indicators, on careful causal modeling, and on the replication of
previous studies using a greater variety of data sources.
Acknowledgements
We would like to thank three anonymous reviewers for their helpful
comments and suggestions to an earlier version of the article. The
research was funded by the European Research Council (ERC):
[ERC: 313532].
Conflicts of interest: None declared.
Key points
 For SES dimensions pertaining to labor market success,
social causation and health selection are equally important
for the explanation of health inequalities.
 For SES dimensions related to education, income and occu-
pational class social causation was found to be more
important than health selection.
 Future research should incorporate advanced statistical
modeling approaches and longitudinal data structures to
make inferences more robust.
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